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DETAILED ACTION 
Priori ty 

1. The applicant's response regarding priority is acknowledged. 
Pursuant to 35 U.S.C. 119(e), the priority date of the provisional 
application, 3/11/99, has been granted herein. The applicant has 
noted that joint inventorship was appropriate for another inventor not 
currently listed (page 10, lines 8-12) . Documents adding Mr. Hauser 
were said to have been accompanying the amendment, but no such 
documents have been received. Applicant's submission of such 
documents, or clarification or correction otherwise is respectfully 
requested. 

Claim Objections 

2. The amendments made to Claims 16 and 17 are sufficient to 
overcome the previous relevant objections. Accordingly, said 
objections are hereby withdrawn. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 

112: 

The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the applicant 
regards as his invention. 

3. Claims 1-13 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out 
and distinctly claim the subject matter which applicant regards as the 
invention. 
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Claims 1, 3, and 10 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite in that it fails to point out what is 
included or excluded by the claim language. Claims 1, 3, and 10 are 
specifically rejected for the recitation of the phrase "Re-Mapping" or 
"Re-Map". This phrase was introduced in the amendment of 4/30/2004 to 
the specification, in reference to "this re-mapping of number 
representation". It is recognized that the meaning of such words must 
be given their plain meaning unless applicant has provided a clear 
definition in the specification (MPEP 2111.01). Based on the 
applicant's remarks, "a defined term ^Re-Mapping' to indicate the 
particular remapping described in the specification" (page 9, 
amendment submitted 4/30/04), the record indicates that the applicant 
intends to associate such a "clear definition" with these phrases. 
However, the examiner respectfully submits that the specification does 
not provide a clear definition of such terms. Paragraph 0037 of the 
substitute specification states that the frequency coefficient 
representations are re-mapped in two ways, with the employment of an 
internal exponent and the inversion of the bit representation. 
Paragraph 0038 teaches the details of the bit inversion and paragraph 
0039 teaches the details of the internal exponent. The phrase "this 
re-mapping" thus does not explicitly define a correlation between the 
two ^remappings' of the specification and the phrases "Re-Mapping" and 
"Re-Map" of the claims. Appropriate correction or clarification is 
required. Until such a "clear definition" is provided by the 
applicant, or the desired limitations are explicitly incorporated in 
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the claim language, such terms will be given their plain meanings, or 
read as they would be interpreted by those of ordinary skill in the 
art . 

Claims 2, 4-9, and 11-13 are rejected to due to their respective 
dependencies upon Claims 1, 3, and 10. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section 
made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or 
described in a printed publication in this or a foreign country, before the 
invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

(f) he did not himself invent the subject matter sought to be patented. 
4. Claims 16-18 are rejected under 35 U.S.C. 102(f) as being 

anticipated by Hodes et al ("A fixed-point recursive digital 
oscillator for additive synthesis of audio", Hodes, T. et al, 
Acoustics, Speech, and Signal Processing, 1999. ICASSP '99. 
Proceedings., 1999 IEEE International Conference on; Publication Date: 
15-19 March 1999, page(s): 993 - 996, vol.2"). Hereafter, this 
document will be referred to as "Hodes et al" . Please see MPEP 2137. 
As stated therein, it is incumbent upon the inventors named in the 
application, in reply to an inquiry regarding the appropriate 
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inventorship under subsection (f), or to rebut a rejection under 35 

U.S.C. 102(a) or (e), to provide a satisfactory showing by way of 
affidavit under 37 CFR 1.132 that the inventorship of the application 
is correct in that the reference discloses subject matter invented by 
the applicant rather than derived from the author or patentee 
notwithstanding the authorship of the article or the inventorship of 
the patent. In re Katz, 687 F.2d 450, 455, 215 USPQ 14, 18 (CCPA 
1982). It is further noted that the applicant's response of 1/24/05 
states that Hauser deserves joint inventorship, though such documents 
have not been submitted. 

On page 993, the bottom of column 2, Hodes et al discloses a 
general form of an oscillator, using the equation: 



where f$ is the sampling frequency and / € (0, fs/2) is the 
(constant) desired frequency of oscillation. 

This equates to "A recursive digital oscillator generating 
frequency f lying in the range from zero to one-half of a sampling 
frequency f s " . Hodes et al then teach a modified version of such a 
generator, wherein the above formula is rewritten as: 
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X n — 2 COs(u>)#ri_i ~ #n-2 
X n — 2(1 - t/2)x n -l - *n^2 

i,e M where cosu* = (1 — e/2). 

The last of these equations equates to "X n = x n _! - E x n _i - x n _ 2 "- 
The listed "cos w = (1 - E/2)" can be rewritten as, and equates to, 
"E= 2-2cos(w)". Hodes et al also teaches that the u w" in the above 
equations equates to "2*pi*f/f s " (page 994, bottom half of column 1). 

Regarding Claim 17, Hodes et al teaches that the actual 
represented value for "E" in the above equations is biased to "E-(2 A ( 
e ))*m" (page 994, final 6 lines of column 1). 

Regarding Claim 18, Hodes et al teaches that M E" is represented 
with a sixteen bit unsigned mantissa "m" (page 994, final 6 lines of 
column 1) . 

5. Claims 1-5 and 10-18 are rejected under 35 U.S.C. 102(a) as 
being anticipated by Hodes ("Recursive Oscillators on a Fixed-Point 
Vector Microprocessor for High Performance Phase-Accurate Real-Time 
Additive Synthesis 7 ', Research Project, CSD-98-1007, Todd D. Hodes; 
August 6, 1998). This document will hereafter be referred to as 
"Hodes 7 '. The publication date for this document is August 6, 1998, 
when the document was made available on the NCSTRL, Networked Compute 
Science Technical Reports Library. 

Regarding Claim 1, Hodes teaches that the engine of the system 
receives a series of frames as input, wherein data included in each 
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frame includes frequency, amplitude, and phase data (bottom of page 4; 
upper half of page 5). This data corresponds to a representation in 
the spectral domain, and collectively equates to "receiving digital 
audio signal frames" and "a frequency coefficient representation". 
Frames are 50% overlapped with individual amplitude envelopes linearly 
increasing from zero to a specified peak value during the first 
overlapped portion of a frame and decreasing to zero from the same 
peak value during the second portion of the overlapped frame, as is 
shown in Figure 2.1, which illustrates the processing with frames N- 
1,N, and N+l (page 5). The illustrated process overlaps and adds 
successive oscillators with this peaked, triangular amplitude, the two 
successive frames closely approximate a single varying frequency, 
varying amplitude partial (last paragraph, page 5). This equates to 
"performing additive synthesis". In the second paragraph of page 6, 
Hodes discloses a general form of an oscillator, and on page 7 and the 
top of page 8, Hodes teaches a recast, equivalent equation for such a 
filter, wherein the recasting involves two instances of representation 
re-mapping. The effect of utilizing the reformulated oscillator 
equation for generating the sinusoids of the synthesis process 
minimizes the perceived error in the lower frequency components of the 
audio signal (top, page 7) . The use 'of this oscillator and its 
remapping equates to "forming converted frequency coefficients". 

Regarding Claim 2, the remapping involves a biased, unsigned 
exponent involved with an internal floating point format. The 
exponent in this format represents a necessary right shift correction, 
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and includes a coefficient of 2 that allows the exponent to range from 
0 to 4 (first full paragraph, page 7). This exponent equates to 
"defining said frequency coefficient". 

Regarding Claim 3, Hodes teaches that the exponent is 
specifically designed as part of the representation for use with a 
sixteen-bit multiply, wherein the exponent corresponds to a 
corrective, variable right shift (final paragraph, page 6 and first 
full paragraph, page 7). This equates to "specifying said exponent to 
correspond to a right shift amount necessary". 

Regarding Claim 4, the recast oscillator is mapped onto the TO, 
Torrent-0 architecture, which uses 16-bit fixed point arithmetic 
(second paragraph, page 2, and third paragraph, page 6) . This reads 
on "implemented using a 16-bit fixed point processor". 

Regarding Claim 5, a related implementation the synthesis 
algorithm of Hodes is designed for a fixed-point -vector 
microprocessor, such as a Torrent-0 microprocessor incorporated on a 
SPERT board. Such a device is considered to fall under the broadest 
reasonable interpretation of a "digital signal processor" (page 4, 
first paragraph, and pages 17-18). 

Regarding Claim 10, please refer to the like teachings of 
Claims 1 and 5, noting the standard context of implementing such 
processing in a digital architecture. 

Regarding Claim 11, please refer to the like teachings of Claim 
1, noting that the inherent "identification" of inputs to which the 
stages of shifts or re-mapping are applied. 
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Regarding Claim 12, please refer to the like teachings of Claim 
2. Regarding Claim 13, please refer to the like teachings of Claim 3. 

Regarding Claim 14, Hodes teaches a synthesis algorithm that 
includes an engine arranged to receive an input of overlap-add frames 
(page 4, bottom) . Successions of overlap-add frames are called 
timbral prototypes and at each instant of time, a timbral prototype is 
being synthesized as a weighted sum of two constituent frames (page 4, 
bottom, first para, of page 5). The data of each frame includes fixed 
frequency, peak, amplitude, and initial phase for each partial in the 
frame. This frame data and in the input of such frames equates to 
"receiving". Successive frames are 50% overlapped with individual 
amplitude envelopes linearly increasing from zero to a specified peak 
value during the first overlapped portion of a frame and decreasing to 
zero from the same peak value during the second portion of the 
overlapped frame, as is shown in Figure 2.1, which illustrates the 
processing with frames N-1,N, and N+l (page 5). This equates to 
"linearly scaling". The illustrated process overlaps and adds 
successive oscillators with this peaked, triangular amplitude, the two 
successive frames closely approximate a single varying frequency, 
varying amplitude partial (last paragraph, page 5) . This equates to 
"summing" . 

Regarding Claim 15, a 50% overlap is specified (third line, first 
full paragraph, page 5). 

Regarding Claim 16, on page 6, the second paragraph, Hodes 
discloses a general form of an oscillator, using the equation: 
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where f$ \s the sampling frequency and / € (0, /*/2) is the 
(constant) desired frequency of oscillation. 



This equates to "A recursive digital oscillator generating 
frequency f lying in the range from zero to one-half of a sampling 
frequency f s " . At the bottom of page 7, Hodes then teaches a modified 
version of such a generator, wherein the above formula is rewritten 
as : 



Le M where cos w — (1 — fi/2). 

The last of these equations equates to "X n = x n -i - E x n _i - Xn^" . 
The listed "cos w = (1 - E/2)" can be rewritten as and equates to "E= 
2-2cos(w)". A comparison between the equation of Page 6 and the first 
equation of Page 7 shows that the M w" in the above equations equates 
to n 2*pi*f/f s ". 

Regarding Claim 17, Hodes 1 teaches that the actual represented 
value for "E" in the above equations is biased to "E- (2 A ( 2 - e ) ) *m" 
(first full paragraph, page 7). 



— 2 COs(w)Xn—[ — 
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Regarding Claim 18, Hodes et al teaches that "E" is represented 
with a sixteen bit unsigned mantissa "m" (first full paragraph, page 
7) . 

6. Claims 14-15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by McAulay et al (USPN 47937873) . Hereafter, "McAulay et 
al" will be referred to as "McAulay". 

McAulay teaches a computationally efficient sine wave synthesis 
system for processing acoustic waveforms. The system is based on 
Fast-Fourier Transform overlap-and-add techniques (col. 4, lines 6- 
13) . The successive frames each include sine wave parameters, 
including amplitude, frequency, and phase information (col. 7, lines 
1-7). These frame representations, in view of their reception into 
the receiver section (16), read on "receiving a sequence". Figure 1 
illustrates the overlap and add technique, for exemplary frames K and 
K+l (col. 5, lines 65-68). Triangular windows A and B are applied to 
the frames, which are overlapped in a region c (col. 5, line 68 and 
col. 6, lines 1-7). This application of a triangular window reads on 
"linearly scaling". The amplitude, frequency, and phase value of 
successive frames are then summed and divided by two, thereby 
providing approximations of a sinusoid at a midpoints between the 
frames (col. 6, lines 21-51). This equates to "summing successive 
scaled frame partials" and the midpoint approximation equates to 
"approximating a varying frequency varying-amplitude frame partial". 
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Regarding Claim 15, an exemplary sampling rate is given as 20 ms, 
though the triangular windows are 40 ms wide (col. 6, lines 10-18). 
This, in view of the illustration of Figure 1, reads on "approximately 
50% overlap between each pair of said summed partials". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the 

basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of 
this title, if the differences between the subject matter sought 
to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

7. Claims 1-5, and 10-13 are rejected under 35 U.S.C. 103 (a) 

as being unpatentable over Wei (USPN 6029133) in view of Kunimoto (JP 
03-125513) . 

Wei discloses a synthesizer that recursively derives frames of 
waveforms. The system provides the pitch frequency (45) for each 
audio frame as well as the magnitude (60), time durations of each 
frame (55), and ending phase (50) to second order resonators (40) that 
generate the corresponding harmonics, which are then summed and shaped 
by a gain circuit (70) according to an input description of the 
original audio signal (col. 3, lines 14-24 and col. 5, lines 22-65). 
Figures 2a and 2b illustrate the recursive structure of the digital 
oscillators (col. 5, lines 31-62). These devices, and the combination 
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of their outputs read on "A method of performing additive synthesis of 
digital audio signals in a recursive digital oscillator". As can be 
seen in Figure 1, the inputs for the system include the pitch 
frequency (15) for the current synthesizing frame, the ending phase 
information (25) for the harmonics in each frame, and the magnitudes 
(35) of each of the harmonics in each frame (col. 3, line 67 and col. 
4, lines 1-14). This information as input reads on "receiving digital 
audio signal frames wherein each digital audio signal frame includes a 
set of frequency, amplitude, and phase components represented as 
coefficients of variables in a mathematical expression". The merging 
of the waveforms reads on "performing additive synthesis with said 
converted frequency coefficients" (col. 7, lines 46-54). 

While Wei discloses the general structure synthesizing the 
digital waves, Wei does not specify: 

that the frequency coefficients are linearly remapped to bias 
audio reproduction accuracy toward low frequency signals 

Kunimoto teaches a " filter for use in musical tone synthesis. 
The system processing includes a multiplication in terms of a fixed 
decimal point, and bit shifting in view of an exponent part of a 
coefficient ("Purpose") . A coefficient is applied to an input signal, 
D, through the use of a multiplier (21) and an exponent part of the 
coefficient is supplied to a bit shifter (22) as the quantity of a 
negative bit shift to be applied to the received signal 
("Constitution" and Figure 2) . The effect of these operations is 
disclosed as being to improved the resolution of the low frequency 
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part of the inputted signal (last line, "Constitution" ) . The 
application of this filter to a received signal reads on "forming 
converted frequency coefficients by Re-Mapping of bits of said 
frequency coefficient representation to bias audio reproduction 
accuracy toward low frequency signals". 

To one of ordinary skill in the art at the time the invention 
was made, it would have been obvious to include the bit filter of 
Kunimoto as part of the recursive digital filter of Wei. The 
motivation behind such a modification would have been that the system 
of Kunimoto would have improved the resolution of the low frequencies 
of a signal. 

Regarding Claim 2, Kunimoto teaches that the applied 
coefficient is processed in terms of a floating method, and that the 
exponent part of the coefficient designates the amount of negative 
phase shift to be applied to the received signal for improving low 
frequency resolution. This reads on "defining said frequency 
coefficient representation with an exponent characterizing a floating 
point range extension". 

Regarding Claim 3, Kunimoto teaches that the exponent part of 
the applied coefficient corresponds to a negative shift for the 
received signal, and that the inputted signal is of a prescribed 
length, such as 16 bits. Collectively, this teachings, in regards to 
the bit representation of the input signal, reads on "introduced by 
limiting- re-mapping coefficients to 16 bits". 
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Regarding Claim 4, both Wei and Kunimoto disclose the use of 
components that process digital signals. Kunimoto teaches that the 
input signal is processed by way of a fixed decimal point, and that 
the input signal is of a prescribed length, such as 16 bits. This 
reads on "a 16-bit fixed point processor". 

Regarding Claim 5, the components (21,22) of Kunimoto processes 
a digital signal of a prescribed length, such as 1 bits. Wei also 
teaches that a variety of methods that are known in the art for 
computing sinusoids with DSPs (col. 2, lines 20-22). This, in view of 
the broadest reasonable interpretation of such a limitation, 
collectively reads on "utilizing a digital signal processor". 

Regarding Claim 10, please refer to the like teachings of 
Claims 1 and 5, noting the context of the implementation of such 
systems disclosed by Wei. 

Regarding Claim 11, please refer to the like teachings of Claim 

1, and the inherent "identification" of inputs received in the system 
of Wei. 

Regarding Claim 12, please refer to the like teachings of Claim 

2. Regarding Claim 13, please refer to the like teachings of Claim 3. 

8. Claims 6-8 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Wei in view of Kunimoto as applied above, and in 
further view of Dowling (USPN 6163836) . 

As detailed above, Wei discloses a recursive digital 
oscillator, and Kunimoto teaches a filter that improved the low 
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frequency resolution of a processed signal. Both Wei and Kunimoto 
disclose the use of components that process digital signals. 

However, Wei in view of Kunimoto do not specify: 

that the processor is a field programmable gate array 

Dowling discloses a processor with programmable addressing 
modes. One particular embodiment of the system of Dowling is a field 
programmable gate array (col. 15, lines 12-21) . Such a processor 
involves the advantages of a hardware description language code that 
is used for both verification and implementation, as well as special 
circuitry to implement common arithmetic functions Col. 16, lines 32- 
4 9) . This embodiment reads on "implemented utilizing a field 
programmable gate array' 1 . 

To one of ordinary skill in the art at the time the invention 
was made, it would have been obvious to execute the synthesis system 
of Wei in view of Kunimoto on the processor of Dowling. The 
motivation behind such a modification would have been the use of the 
same description language code and the specialized circuitry as taught 
by Dowling. 

Regarding Claim 7, another embodiment of the system of Dowling 
is a Very Long Instruction Word processor, which reads on "implemented 
using a Very Long Instruction Word processor" (col. 17, lines 20-65). 

Regarding Claim 8, Dowling also discloses the use and known 
advantages of Reduced Instruction Set Computers, the incorporation of 
which reads on "implemented utilizing a Reduced Instruction Set 
Computer" (col. 1, lines 21-65) . 
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9. Claim 9 is rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Wei in view of Kunimoto as applied above, and in 
further view of Capps et al (USPN 4910699) . Hereafter, "Capps et al" 
will simply be referred to as "Capps". 

As detailed above, Wei discloses a recursive digital 
oscillator, and Kunimoto teaches a filter that improved the low 
frequency resolution of a processed signal. Both Wei and Kunimoto 
disclose the use of components that process digital signals. 
However, Wei in view of Kunimoto do not specify: 
- that the processor is a Residue Number System processor 
Capps discloses an optical computer that includes binary to 
residue conversion and deconversion. Optical computers are disclosed 
as being readily supportive of complex global interconnect structures, 
while their electronic counterparts are not (col. 4, lines 56-68 and 
col. 5, lines 1-2). Capps also discloses that residue number 
processing more optimally matches optical technology, and significant 
processing speeds may potentially be obtained wit such systems (col. 
5, lines 10-18). The system of Capps includes binary to residue 
converter (2) to enable residue number processing of binary data using 
optical processors, and residue to binary converters for converting 
the data back to a more local, universal binary form (Figure 1) . This 
processor reads on "implemented utilizing a Residue Number System 
processor . 
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To one of ordinary skill in the art at the time the invention 
was made, it would have been obvious to utilize the optical processor 
and converters of Capps in the system of Wei in view of Kunimoto. The 
motivation behind such a modification would have been the enhanced 
processing speed provided by the parallel optical processors, and the 
conversion means that would have enabled the input and outputs of the 
system to be in the more common and therefore prominently useful 
binary format . 

Response to Arguments 

10. On page 11, lines 16-19, the applicant has stated, "the 
Examiner's arguments related to rejection of claims of the present 
application in whole or in part based upon the cited reference of 
Hodes et al, are moot". The examiner respectfully disagrees. While 
the relative date of the "Hodes et al" reference may suggest that the 
subject matter of the reference was derived from the applicant in view 
of the relative dates, the applicant is respectfully requested to 
provide a satisfactory showing by way of affidavit under 37 CFR 1.132 

that the inventorship of the application is correct in that the 

j 

reference discloses subject matter invented by the applicant rather 
than derived from the author or patentee notwithstanding the 
authorship of the article or the inventorship of the patent. 
U.S.C. 102(f) does not require an inquiry into the relative dates of a 
reference and the application, and therefore may be applicable where 
subsections (a) and (e) are not available for references having an 
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effective date subsequent to the effective date of the application 
being examined. 



Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Andrew Graham 
whose telephone number is 703-308-6729. The examiner can normally be 
reached on Monday- Friday, 8:30 AM to 5:00 PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Sinh Tran can be reached at 571-272-75 64. 
The -fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval (PAIR) 
system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http: //pair- 
direct . uspto . gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center ( EBC) at 866-217- 
9197 (toll-free) . ^ 
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